Abstract The aim of the present study was to determine the causative agent of infected swines in the Jilin province of China and assess its genetic characteristics. Virus was isolated from tissues suspected of being infected by porcine reproductive and respiratory syndrome virus (PRRSV) and inoculated onto MARC-145 cells. Virus detection was carried out by RT-PCR, immunofluorescence, electron microscopy and sequencing. The results showed that the isolate was the North American genotype PRRSV, termed the JL-04/12 strain, with a 15,320 bp genome. The homology of the amino acid sequences in two nonstructural proteins and GP2 to GP5, between strains JL-04/12 and HUN4, ranged from 97.2 to 99.3 %. However, JL-04/12 GP6 and N protein were identical in HP-PRRSV JXA1 and HUN4. JL-04/12 was characterized by two discontinuous deletions in Nsp2. We speculate that the isolate is a variant of highly pathogenic porcine reproductive and respiratory syndrome derived from strains in [2006][2007][2008]. Altogether, these results indicate that highly pathogenic porcine reproductive and respiratory syndrome virus still exists in the Jilin province of China.
Porcine reproductive and respiratory syndrome (PRRS) was first reported in the United States and Europe in the early 1990s [4, 9] and the first isolate was reported from China in 1996 [3] . PRRS has had a devastating effect on the swine industry, causing tremendous economic losses worldwide [1, 5] . The responsible pathogen was identified as porcine reproductive and respiratory syndrome virus (PRRSV). PRRSV is a positive-sense single-stranded RNA virus belonging to the family Arteriviridae. The genome of PRRSV is *15 kb in length. The genome consists of a methyl-capped 5 0 end, ORF1a, ORF1b, ORF2a, ORF2b, ORF3, ORF4, ORF5, ORF6, ORF7 and a polyadenylated (Poly A) 3 0 end [6, 7] . ORF1a and ORF1b encode two large polyproteins (nonstructural proteins, Nsps), replicase and polymerase, respectively. At least 14 Nsps are generated as a result of serial cleavages of the two polyproteins expressed from ORF1a and ORF1b.
Porcine reproductive and respiratory syndrome virus can be divided into distinct European and North American genotypes based on nucleotide sequence comparisons [2] . In early 2006, the first epidemic of highly pathogenic PRRSV (HP-PRRSV) was noticed in pigs in the central region of China [8] . Subsequently, many HP-PRRSV isolates were reported from most of the provinces in China [11] . However, to date, there have been no isolates reported in the Jilin province. In this paper, we report a strain of HP-PRRSV isolated from the lymph node of one pig suspected of having PRRS, and we determined its biology and genomic characterization.
The tissues (derived from lungs, liver, spleens, and lymph nodes) were collected from animals suspected of being infected by PRRSV from the Jilin province and then processed. The tissues were first homogenized, 20 % (w/v), in 10 % (w/v) sterile phosphate-buffered saline and filtered through 0.22-mm membrane filters. Virus isolation was attempted on all samples using Marc-145 cells, and isolates were passaged and identified by indirect immunofluorescence assay (IFA) using a monoclonal antibody against the N protein of PRRSV (SDOW17, kindly provided by Dr. Yuan Shi-shan). For assessing morphological characteristics of the viral isolate, cell culture supernatants containing the virus were examined by electron microscopy. Total RNA was extracted from 200 lL supernatant using TRIzol Reagent (Invitrogen) according to the manufacturer's instructions. PRRSV RNA was detected by RT-PCR and sequenced. RT-PCR was performed using a pair of primers corresponding to ORF7 of PRRSV (ORF7-
. Porcine reproductive and respiratory syndrome virus RNA was detected in the lungs of 10/68 (14.7 %), livers of 8/68 (11.8 %), spleens of 7/68 (10.3 %), and lymph nodes of 10/68 (14.7 %) suspected pigs. Strain JL-04/12 was successfully isolated from one PRRSV RNA-positive sample (lymph node). Virus isolation was detected by IFA and green fluorescence was visible in the virus-infected cells (Fig. 1a) .
Morphologically, JL-04/12 was found to be an enveloped virus with a size of *45-55 nm in diameter. As shown in Fig. 1b , the virion contains an icosahedral core. Overall, JL-04/12 resembled members of the family Arteriviridae. Its entire genome was obtained and submitted to GenBank (Accession No. JX177644). The amino acid sequences containing the complete Non-structural protein 2 (Nsp2) (3,602 bp) was used to group the isolates. Sequence analysis confirmed it to be the North American genotype PRRSV. The full-length of the genome was 15,320 bp, not including the polyA tail. JL-04/12 sequences shared 99.1 % nucleotide identity with HP-PRRSV JXA1, and HUN4 sequences, while the nucleotide homology between JL-04/12 and classic isolates CH-1a and VR-2332 were 89.5 and 94.9 %, respectively. The homologies of the amino acid sequences in two nonstructural proteins and GP2 to GP4, between JL-04/12 and HUN4, were *97.2-99.3 %, and that of GP5 between JL-04/12 and JXA1 was 98.5 %. However, GP6 and N protein of JL-04/12 were identical to HP-PRRSV JXA1, TJ and HUN4 (100 % homology). Discontinuous deletions of 30 amino acids were found in JL-04/12 Nsp2. When Table 1 . PRRS is an epidemic disease in swineherds of China. Since its emergence, the highly pathogenic PRRS has caused enormous economic losses [8] . With improved preventative measures and new vaccines, the disease is controlled in most areas. However, some areas still have occasional morbidity. Although numerous cases of highly pathogenic PRRS have been reported in China, virus isolates have been reported only in several provinces. The present study is the first to report HP-PRRSV isolated from pigs in the Jilin province of China.
PRRSV is difficult to isolate using subcultured cells. In fact, the European PRRSV was the first PRRSV virus to be isolated using not subcultured cells, but primary porcine pulmonary macrophages [9] . In 1996, Guo et al. [3] reported the first isolation of PRRSV on porcine alveolar macrophages and Marc-145 cells in China. In the present study, PRRSV JL-04/12 was more efficiently isolated from a MARC-145 cell line. The morphology and gene characteristics of the PRRSV JL-04/12 strain were similar to those of HP-PRRSV that have emerged since 2006. The virus titer of passage 6 was 10 6.25 /mL of TCID 50 . Compared with JXA1 and HUN4, JL-04/12 ORF1a and ORF2-5 were variable, while ORF6 and ORF7 contained no changes, indicating that highly pathogenic strains evolved to have variation in ORF1a and ORF2-5. PRRSV is an RNA virus with a high rate of genetic variation, and Nsp2 is a highly variable gene of PRRSV [10] . HP-PRRSV, which has recently emerged, is also an Nsp2 variant strain. Variation of the Nsp2 gene in PRRSV evolution may play a prominent role in pathogenesis. The PRRSV JL-04/12 strain in the present study, like other prevalent HP-PRRSV, has a discontinuous 30 amino acid deletion in Nsp2. Irregular base and amino acid mutations were scattered in the whole genome. Though the genes and amino acids of the PRRSV JL-04/12 strain are similar with other HP-PRRSV, the pathogenicity of the virus in animals needs to be investigated further.
In summary, the present study indicates that highly pathogenic porcine reproductive and respiratory syndrome virus still exists in the Jilin province of China to date. Thus, HP-PRRSV is still a potential health risk to swineherds.
